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A convenient one-pot synthesis of fused heterocyclic ring
systems, pyrazolo[3',4':5,6]pyrido[2,3-d]pyrimidines 3a-d,
dipyrazolopyridines 4a-b, pyrazolo[3,4-b]quinolines Sa-b and
611-band pyrazolo[3,4-b]pyridines 7a-b, has been achieved by
condensation of 5-arnin0-4-formyl-3-methyl(or phenylj-l-
phenyl-IH-pyrazoles 2a-b with 1,3-diaiyl-4,6-dioxo-2-thioxo-
hexahydropyrimidines, 3-methyl-I-phenyl-IH-2-pyrazolin-5-
one, dimedone,cyclohexanone and 3-acetylpyridine, respec-
tively.
Fused heterocyclic systems like pyrazolo-
[3',4':5,6]pyrido[2,3-d]pyrimidines, pyridodipyra-
zoles, pyrazolo[3,4-b ]quinolines and pyrazolo[3,4-
b]pyridines constitute a group of compounds of
biological interest. Many of these are associated
with virucidal'", anticancer'r', fungicidal",
bactericidal" and vasodilatory activities. Some azo
derivatives of 3-amino-lH-pyrazolo[3,4-b ]pyri-
dines are found to be useful for colouring" wool,
silk, leather and polyamides. In view of these facts,
we report herein the synthesis of pyrazolo-
[3',4':5,6]pyrido[2,3-d]pyrimidines, dipyrazolopy-
ridines, pyrazolo[3,4-b ]quinolines 5 and 6, and
pyrazolo[ 3,4-b ]pyridines 7
The synthesis of the starting material. 2a was
carried out by reduction of 5-azido-4-formyl-3-me-
thyl-l-phenyl-lH-pyrazole 7 1a with hydrogen
sulphide in methanol in the presence of a few drops
of pipieridine. Condensation of 2a-b with J,3-
diaryl- 4, 6-dioxo -2-thioxohexahydropyrimidines
under fusion conditions afforded pyrazolo-
[3',4':5,6]pyrido[2,3-d]pyrimidines 3a-d. Similar
reactions of 2a-b with 3-methyl-l phenyl-lH-2-
pyrazolin-5-one and dimedone afforded
dipyrazolopyridines 4a-b and pyrozolo[3,4-
b]quinolines Sa-b. However, the reaction of 2a-b


















































KOH gave the corresponding pyrazolo[3,4-
b]quinolines 6a-b or pyrazolo[3,4-b ]pyridines 7a-b.
The structural assignments to compounds 3-7 are
based on their elemental analysis and spectral data
(cf.Table I).
Experimental Section
General. Melting points are. uncorrected. IR
spectra were recorded on a Schimadzu .IR-435
infrared spectrophotometer and !HNMRspectra on
a Perkin-Elmer R-32(90 MHz) spectrometer using
TMS as internal standard Elemental (C, Hand N
analyses were carried out on a Heraeus CHN-Rapid
analyser. Mass spectra were recorded on a JEOL
(
NOTES 89
Table 1- Characterisation data of compounds 3a-d, 4a-b, Sa-b, 6a-b and 7a-b






3a 170 8.4 (s, lH, C4-H), 7.5-6.9 (m, 13H, Ar-H), 3.9
(s, 6H, 2xOCH3), 2.5 (s, 3H, CH3)
7.9 (s, lH, C4-H), 7.5-6.8 (m, 18H, Ar-H), 3.9
(s, 6H, 2xOCH3)
8.1 (s, lH,C4-H), 7.7-7.0(m, 18H,Ar-H),2.3
(s, 6H, 2xCH3)
8.2 (s, IH, C4-H),7.9-7.1 (m, 18H, Ar-H), 2.4
(s, 6H, 2xCH3)
7.8 (s, IH, C4-H), 7.5-7.2 (m, lOH, Ar-H), 2.5
(s, 6H, 2xCH3)
8.1 (s, IH, C4-H), 7.9-7.0 (m, 15H, Ar-H), 2.3
(s, 3H, CH3)
8.6(s, IH, C4-H), 8.2-7.2 (m, 5H, Ar-H), 2.8
(m, 4H, 2xCH2), 2.5 (s, 9H, 3xCI:b)
8.5 (s, lH, C4-H), 8.4-7.0 (m, lOH, Ar-H), 2.8
(m, 4H, 2xCH2), 2.4 (s, 6H, 2xCH3)
8.0-7.0 (in, 6H, Ar-H), 3.0 (m, 4H, 2xCs-H,
2xCg-H), 2.5 (s,3H, CH3), 1.9 (m, 4H, 2x
Co-II,2xC7-H)
8.4-7.2 (m, IIH, Ar-H), 2.9 (m, 4H, 2x
Cs-H, 2xCs-H), 1.8 (m, 4H, 2XC6-H, 2x
C7-H)
9.4 (s, lH, C2'-H), 8.7(d, lH, C6-H), 8.5 (d,
lH, Cs-H), 8.1.( d, lH, C4-H), 7.7 (m, lH, c-
H), 7.6-7.2 (rn, 6H, C4,-H and Ar-H), 2.6 (s,
3H, CH3)
9.3 (s, lH, C2'-H), 8.8 (d, lH, C6,-H), 8.5 (d,
lH, Cs-H), 8.2 (d, lH, C4-H), 7.8-7.0 (m,






















339(M"), 287, 286, 285,
271,143,77
401 (M"), 285, 273, 272,
271,77
305 (M"), 290, 264, 249,
234,208,117
367 (M"), 311, 290, 264,
234,208,117
263 (M"), 248, 235, 223,
194,103,91,7
325 (M+), 248, 222, 297,
220,194,103
286 (M"), 285, 271,245,
209. 77
348 (M"), 347, 271, 245,
209, 77
* Satisfactory microanalyses were obtained for 3a,4a, Sa, 6a, and7a C ± 0.05%, H ±O.03%, N ±O.07%
IH NMR (CDCh»: 0 9.9 (s, IH, CHO), 7.5-7.0
(m, 5H, Ar-H), 6.1 (s, 2H; NH2, D20
exchangeable),2.3 (s, 3H, CH3).
JMS-~-300/JMA-2000 system.
5-Amino-4-formyl-3-methyl( or phenyl)-1-phe-
nyl-1H-pyrazoles 2a-b. Hydrogen sulphide was
introduced into a stirred suspension of 5-azido-4-
formyl-3-methyl-l-phenyl-1H-pyrazole7 1a (0.454
g, 0.002 mole) in methanol (30 mL) containing a
few drops of piperidine during 30 min while the
temperature was maintained at 1O-20°C. The
precipitated elementary sulphur was filtered and the
filtrate diluted with water. The solution on cooling
gave 2a which was purified by column
chromatography over silica gel using ethyl acetate-
pet.ether (5:95) as eluent, yield 60%, m.p. 92-93°;
IR (Nujol):3400, 3300 (NH"), 1680 cm" (CHO);
Similarly, the reduction of 5-azido-l,3-diphenyl-
4-formyl-lH-pyrazole 1b (m.p. 80°) gave 2b, yield
72%; IR (Nujol): 3400, 3300 (NH2), 1675 cm'"
(CHO); IH NMR (CDCh): 0 10.0 (s, IH, CHO),
8.0-7,0 (m, 10H, Ar-H), 6.1 (s, 2H, NH2). The
required azido compound was obtained in 65 %
yield by reaction of 5-chloro-l ,3-diphenyl-4-formyl-
IH-pyrazole with sodium azide in dimethylsulfoxide
following the procedure reported earlier',
Reaction of 5-amino-4-formyl-3-methyl ( or
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phenyl)-l-phenyl-lH-pyrazoles 2a-b with active
methylene compounds under fusion conditions:
General procedure. A mixture of Za-b (0.002
mole) and the active methylene compound (0.002
mole), 1,3-diaryl-4, 6-dioxo- 2-thioxohexahydropyri-
midines, 3-methyl-l-phenyl-IH-2-pyrazolin-5-one
or dimedone, was grounded together and heated at
150°C in an oil-bath. Foaming resulted on fusion
and the reaction mixture turned to a dark coloured
mass. The resultant solid was washed with pet.
ether and crystallized from ethanol to give 3, 4 or 5
(cf.Table I).
Reaction of 2a-b with cyclohexanone and 3-
acetylpyridine in presence of ethanolic KOH:
General procedure. To a solution of 5-amino-4-
formyl-3-methyl (or phenylj-I-phenyl- IH -pyrazole
(2a-b; 0.002 mole) in ethanol (5 ml.), cyclohexanone
or 3-acetylpyridine (0.002 mole) and 10% alcoholic
KOH (0.5 mole) were added. The solution
was.refluxed for 2 hr, concentrated and cooled. The
precipitate thus obtained was filtered and recrystal-
lized from ethanol to afford 6 or 7 (Table I).
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